Fig.1 (a) 



receiving 



11 



unit packet priority 
decision unit 



T 

15 



18 

1_± 



transmission 

queue 
management 
unit 



retransmission 
buffer 
management unit 



12 



13 



transmission 
unit 



14. 



16. 



17 



retransmission 

instruction 
receiving unit 



retransmission 
decision unit 



retransmission buffer 



Fig.1 (b) 



T 

101 



receiving 
*~ end 



receiving 
" end 



coded packet 
generation unit 



10a 



priority 
aJlocation unit 



10b 



Fig.2 



transmitting 
end 



transmitting 
end 



receiving 
unit 



T 

21 



error packet normal 



detection unit 



22 



retransmission 
instruction 
output unit 



T_ 



error 



packet priority 
decision unit 



26 



25 



packet 
decoding unit 

4 23 



reception history 
management unit 



201 



Fig.3 



transmitting 
end 



[sT] 



S2 



header data 



sequence = SI \S 
priority = high /\ 



sequence = S2 
priority = low 



M 



receiving 
end 



retransmission 
required 



cm 



retransmission 
not required 



00 

c 

> v 



8 



c ■ 



8 



c 
o 

"co 

CO 4^ 

Is 



S 



CD 



C 
3 

v. C 

o o 

o 

. o 



CO 



c 
o 

E 

00 



c 
o> E 



c ^ 



CO 



<U 



I ^ 

-fa a) 

0) 



<U 
C 

.2 

"co 

CO 



CO 

c 




C 

o 

*co 

CO 



C 
3 



C H- C 






'mal 




o 




c 








ckt 


uni 




c 


a 


o 


V- 

O 


tj 


k. 
k. 


<D 


0) 


-M 

, <D 




"D 


i 






-M 








3 



CM 
'O 
CSi 



CNJ 



g 3 
a 73 



k. c 
o o 



0) 



DO 




# C 




*-> 




cer 


un 











CNJ 



CNJ 



c 

O -4J 

oo 3 3 
<U 



CNJ 



00 

c 

to 0) 



do 
c 



LO 




c 
o 

00 

'E-o 
I I 



CO 



c 
o 

p 

a, o 

CO 
CO 




a 

E-M 

a) <u 
c-g 
.2 cS 
* a 
£">< 

£ <= 
c c 



CO 

cub 

• MM* 

l_L 



00 

c 



00 

c 

g S 

0) 



cr to oo 

"Si? 

<U 

E 
c 

o 
c 

<D 
3 
cr 
<u 

V) 



v. 




<u 




JQ 




E 


"c 


3 




C 




a> 


o 


s? 


c 




<D 


o 


3 




Or 


CO 


a> 




CO 





c 
o 

Id 

Q. 
3 

0) 



CO 
CO 







(1) 








E 


*c 


3 




C 


C 


quence 


insertio 




i 


CO 





c 

.2 
*co 

CO 

£ 

CO 

s 



CO 



C 

S.2 



O 3 



CD co CD 



43 = 



II 



c 

.2 

*co (n 



c 

3 

c 

£ 



7 



CD 



<D 

M- 

3 
_Q 

C 

2 
*oo 

00 

*E 

CO 

C 
cd 



00 




c 








ceh 


uni 












CO 

• o 



c 
2 

'oo 
oo 



E— <D <U 
c- 3 <D 



6b 

Li. 




c 

(/> O" y 

cog 

X 
0) 



E 

i- 
O 

c 





nit 






3 


pac 


ion 




-s 


erro 


dete 



o 



» CM 
CNJ 



>* 










*c 


u prio 


3 
C 

.2 




'</> 


J*: 


"o 




<D 




■o 


Q. 





CM 



do 

il 



CNJ 



c 

to 3 3 



.<£> 
CM 



I? 



1 




C 






X3 


E 


C 






-M 





00 

c 

:> i 



c 
o 
'to 

CO 

I? 

4-» CT 
4) <U 



CO 



CO 



15 



00 




c 








E 


C 


00 

§ 




-4-» 





CO 

a> 

c °- 

c, — 

ETJ CT 
Jr n w 

*t= Ed 










to 




CO 






D 


.2 




O 






> 












£ " 






° S 






0) ^ 


-o-tt 




-cr-o- 


c <d 




c «J 


(D a 




a> o. 










> 




^> 

CO 5 




^> 

C/J 


II -2 




II -2 


0) II 




QJ II 


y > 






c 












3 o 
CT "C 




CT *C 








a) q. 


co 




CO 




CO 
00 



Ll. 



do 
c 

g s 



00 

c 

:> -g 

0) 



CO 
CO 



8* 

lis 

S"S.2 
g. E-c 

£~ 3 

cd c x: 

51 



CO 



0) - 

1 .2 
c 



E 

§§ 

CO 



c 

CO = 



o c| 

E 
o 
o 



5 to 

if 

si 

O" £ 
0) k - 
co 



1- c 
-Dog 

E u » 
c .2 "o 

« g § 

E g 

CO £j 

I « 



O 

c 



CO* 



CO 



« c s 
lie 

c | t 

m 8 



c 

o 

'</> 



CO 



CO 

E 

CO 



c 

=3 

St: 
P E 



CD 



O 

c 





retransmission 

instruction 
receiving unit 




retransmission 
decision unit 











-»-» 






"c 


c 






o 




•4-» 




0) 


c 


CO 


<D 


■f= 


<D 


E 


ansi 


Z3 


<u 


CT 


9 


V- 




|man 



7 



«3 
CD 



JD 
C 

.2 

*co 

CO 

E 

CO 

§ 

-*-» 
0) 



7 

00 
CO 




c 
o 



c 
3 



00. 



CO 

W L C 
C 3 <D 



E 











ceh 


iun 


(U 










o 
c 



CD C 

M 

e 8 



0> 







ror 


ioril 
unil 




a s 


CM 


packet 
decisi< 



CVJ 



00 

If 

a> 



.2 c a 
V> .2 § 
E u-m 

to 3 D 



"CO 
CNJ 



CIO 

h 



s 



00 

to <U 



S 



00 

• « 

Ll_ 



PIS 

goo 
E *- a 







CM 


CO 




CO 



W XJ o o 

CO A) '73 

<2-Q o to 
5 E ^ <i> 

c 
o 

t5 

a 



CO 



CO CD !J3 '43 

o 

CD 
U 

<u 



CO 



CM 
CM 
CO 



05 

t3 



c 

.2-a § 
* 3 £ 

— <u 



13 ■§ 3^ 



00 



server 




;ount 








c 
# o 




CO 




"6 

CO 

C 


CM 


retra 






LL 





X X 




<D 

O CTJCO 

.m a 

.52 w d) 
CD 



> CD 

c o 

CD 

a a co 
i 



CO 

O 

E 



U CO 
CD 5$ 



C 

o 

"co 

.S2 C 
-ft o? 



co 



(N 
CO 



CM 
CM 
CO 



CM 
CO 



§ ■ 

CO 

.to c 

E-2 

5 2 



CD 



CO 







S3 




S4.1 




S5 







vv 

CO r- 



CM 
CM 
CO 



M-.2 

O co 

^ E 

CO 



E I 
a> c3 c 



.£ 2: o 



O 



CD 

£ 

CO 



CM 
CO 



i" >£ 

goo 
g cur 







CM 




00 




CO 





13 
c 

£ 



C 

o 

1 

o 

■a 

(U 



c 
o 

o 
o 





(uoj 




c 
o 






irat 




irat 




CO 


CO 

0) 


CM 
00 


(restc 


S4.2 


CO 


tion) 


CO 
00 


tion) 


S2.3 












-ecei 




-ecei 















X 



CM 
CO 



CO 



00 



CO 



in 

CO 



CO 



CO 



c 
o 
*oo 

to 

— y 



1£ 



CO 



CM 
CM 
CO 



X 



CM 
CM 
CO 



CM 
00 



CM 
CO 



CO 
CO 



CM 
CO 



CO 



c 
o 

E-2 
go 



CM 
CO 



CO 
CM 
CO 



CO 
CM 
CO 



CO 
CO 



CO 




S5 





fcco 
W 

CO r- 



Z'ZS 




S4.2 




S6 







CO 



c 

.2 

O in 

G E 



W 

CO r- 



CO 
CO 



op 

I 



(U § c 



^ a> o 
o 



.£2 



c 

O GO 

S| 

fl> c 

o c3 c 

r Q) O 

.£ 2: o 



Fig. 16 (a) 



data transmission 
apparatus 

~~ 5 

105 



receiving end 



Fig. 16(b) 



transmitting 
end 



transmitting . 
end 



receiving 




unit 





y 

21 



retransmission 
instruction 
output unit 



error packet 
detection unit 



T 

22 



26b 



normal 



error 



packet 
decoding unit 

V 



][ 23_ 



reception history 
management unit 



24 



T 

205 



Fig. 17 



transmitting 
end 



retransmission [-■- 
required 



S2 



retransmission 
not required 



header data 



sequence = SI 
priority = high 



sequence 


= S2 


X 


priority = 


low 





receiving 
end 



c 

O 
<D 



00 

c 



8 




gs 



0) 



ssion 


unit 


ismi 


sion 


retrar 


deci: 



7 



CD 



<U 

it 
3 

C 

o 

'(/> 

'e 

CO 

c 

0) 




c 
o 



3 



00. 



co 

</) k. c 

E— <D (D 

CO S— C 

C 3 <D 

2 S? 



00 



Fig. 19 



transmitting 
end 



transmitting 
end 



receiving 




unit 





error packet 



detect 



21 



retransmission 
instruction, 
output unit 



X 



ng unit 



normal 



error 



packet 
decoding unit 



reproduction time 
decision unit 



23 



reception history 
management unit 



26 



43 



4 



24 



T 

206 



Fig.20 



transmitting 
end 



sequence = S1 
priority = high 
time = T1 



sequence = S2 
priority = high 
time = T2 



E 



receiving 
end 



retransmission 
required 



SI 



T1 + a = 

time limit for S1 



.T2+a = 
time limit for S2 



retransmission 
not required 



t : time 



r 




C 

.2 

'(A 

;</> 

1"? 

-M C7 
00 



CO 

o 



r- 



CO 
00 



pi 



c 
o 

'55 TJ 

P 



E 



00 



0) 



O -M 

c 

CO -M 

CO 



•a 




■a 

0) 



Co 

.2 cd 

I* 

"fee 









CO 




II 


r 


<u 


ii 






3 


<u 






a. 


o 


CO 
3 


pa 


O 


CO 




pre 


evio 






o 


Q. 


ce 


"5 


c 


e 


a) 


D 




Or 




<U 




CO 




CM 




CO 




II 






a> 


II 


o 


c 




ue 


im 


C7 




0) 




CO 















CO 












II p 


a> ii 




a) ii 








O CD 




o a) 


ctj 




03 J* 


Q, o 




a ^ 


CO 5 




CO 2 


O CO 
> D 




O CO 




> 3 


o O 




pre 
evio 












O Q. 


0) *g 
o ° 




U ° 






C <D 


SI 

a* 




§1 






CD 

CO 












CO 


_ 

T3 




» P 


PP 




8 " 




C <D 




c <u 


3 J 




S I 


cr 




cr 


0) 






CO 




CO 



CO 



CO 
CO 



CO 



<N 

6b 

Li- 




CM 
CM 

00 




CO 
CM 

tab 
Ll 



Fig.25 



73- 



74- 



75- 



11 

± 



receiving 
unit 



transmission delay 
measurement unit 







reproduction time 
calculation unit 



time stamp 
extraction unit 



12 



transmission 
queue 
management unit 



71 

C± 

transmission delay 
measurement packet 
transmitting and 
receiving unit 



allowable reproduction 
delay information 
receiving unit 

r~ 

72 



13 



transmission 
unit 



T 

108 



.receiving 
end 



receiving 
end 



.receiving 
end 



Fig.26 



transmitting 
end 



transmitting 
end 



transmitting 
end 



transmission delay 
measurement packet 
transmitting and 
receiving unit 



-62 



61 



allowable reproduction 
delay information 
receiving unit 



63 



21 



receiving 
unit 



allowable 
reproduction 
delay decision unit 



23 



packet 
decoding unit 



208 



Fig.27 (a) 



: server transmission time 
: terminal reception time 
: packet output time 
: time stamp of packet 

(unit and initial value are identical to those of server 
transmission time and terminal reception time) 
> : (allowable) reproduction delay 
: server-to-terminal transmission delay 



Fig.27 (b) 





mapping 
information 
according to 
RTCP 




mapping 
information 
according to 
RTCP 




server 


relay 
server 


terminal 







T7 



IS 



Obtain mapping 
information during 
RTCP relay 



Prior Art 

Fig.28 (a) 



video 




distribution 


— < 


server 





Fig.28 (b) 





terminal 
(personal 
computer) 


f modem, ISDN, 


LAN etc. 






visual 




terminal 



video 
distribution 
server 




Internet 
RTP 



relay server 
(GW) 



mobile phone 
network 
(W-CD'MA etc. ) 



radio 
r transmission 



RTP 



c 

:>-g 



C 

> "g 



c 




.2 


§1 


"co 




mis 


ructu 
iving i 


CO 

c 




inst 
rece 


■ i_ 

•4-* 


2 




- c 

D 
C 

o 

go 



CO 
CO 



o 

CD 



0) 

-Q 
C 

o 

*co 

CO 

'E 

CO 

I 



oo. 



c 

o 



co 

(O L C 

E— <u <u 

« S 



o 




0> 
CM 

DO 

LL 



CN 

cub 



o 

CO 
LL 



o 
a 

E 

o 
c 
















pac 


:ion 




o 


erro 


dete> 



ft— 

<u 73 -c 

f if 

E s> -m 
a> > <u 

c Jj «j 



r- -* 

h c 
.2 c o> 

Q. <1> E 

-C c 

00 (D 

2 3 



ST * 



•0-2 

I "D E 

£.| c 
£ u 3 



00 

c 

8 5 



CNi 



CM 



o 

CNi 



C Q. <D 13 

-5 oo £5 
££ c.b 



c 




o 




missi 


ence 
it uni 


CO 




C 


H 














00 

I? 



I? 

to <D 





o 




+ 




X 


riori 


ti 


<u 


a 


a 


igh 


uen 




seq 



c 
E 

O 

c 





+ 






X 


>rior 


II 


a> 

a 




igh 


uen 




seq 



c 

<o 

E 
c 









CO 




X 


riority 


+ 

X 


.2 


11 


It 




<D 


a> 


Q. 


O 


Q. 


u 


igh 


uen 


igh 


uen 




seq 




seq 



C C+i 

o — c 

15 iy £ 8 
E^ 

*P E D 





o 








CM 




CO 


+ 




+ 




+ 




+ 


CO 




CO 




CO 










H+1 


remei 


2> 


H+2 


remei 




H+3 


o 


ii 


o 
c 


'v. 
O 


it 


r inc 


>rior 


it 




ce 






ce 


ce 


a 




a 






-C 


uen 




igh 


uen 




igh 


uen 


JC 


seq 






seq 






seq 




CO 

Ll 



<d c a> T 

oo klCO 

8 W 



CM 
+ 

X 

+ 

CO 



CO 

+ 

X 

CM 
+ 

to 



+ 

X 



+ 

CO 



+ 

X 

CM 

+ 
00 



DO 
C 

8 S 



00 

c 

:> "g 



00 



c 
g 

*</> r— i 

.52 I? 

CO .O 

<3 Q. 

c .5? 

jfi -c, 

f J 

C -4-» 

I a 

b a 
c 



00 



3 c 3 

si* 

jz a 
do 




c ' 
a 

*co : 

11 

c . 



CO 



.2 c 
8.2 



CO co d) 



CO 2* w 

1 5 E 

Lo =3 CD 
CC7M 

cd <d 

- : 5 

E 



<N4 



7 



c 

.2 

'to 
to 

E 

to 

§ 

•*-> 
4> 



7 



CO 



M- 
H— 

D 
.£> 

C 

.2 
*to 
to 

'E 

CO 





00 

il 

o J 



CVJ 
CO 

Ofl 




GO 

h 

09 0) 



U 

CO <u 



CO 
CO 

• 



Fig.34 (a) 



Ph 



Pd 



Pa 



Fig.34 (b) 

II 12 13 14 

0 < i i i 




Fig.34 (c) 



Field name 


Number 
of bits 


Description 


V:Version 


2 


Please refer to RFC1889 


P: Padding 


1 


Please refer to RFC1889 


X: Extension 


T 


Please refer to RFC 1889 


CC:CSRC Count 


4 


Please refer to RFC 1889 


M: Marker 


1 


Please refer to RFC 1 889 


PT:Payload Type 


7 


MPEG1, MPEG2 in Fig.35(b) 


Sequence Number 


16 


Please refer to RFC 1889 


Time Stamp 


32 


Please refer to RFC 1 889 


SSRC 


32 


Please refer to RFC1889 


CSRC 


32*CC 


Please refer to RFC! 889 


P: Padding 
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Picture Typed or P or B) 


SNHP:Sequence 
Number of RTP 
packet with 
High Priority 
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